In this paper, a method of construction of fractal interpolation functions (FIF) on random grids in R 2 is examined.
INTRODUCTION
P. R. Massopust in Ref. 3 was the first to put forward the construction of fractal surfaces via IFS. These are continuous functions f : D ⊂ R 2 → R, which interpolate given points {(x 0 , y 0 , z 00 ), . . . , (x N , y M , z NM )} in R 3 . He considered the case in which D is a triangular domain and the interpolation points on the boundary of D are co-planar. A slightly more general construction was examined by Geronimo and Hardin in Ref. 4 . They considered more general cases of the domain D and boundary data. In particular, they examine the case when D is a polygonal region and the interpolating points are arbitrary. Also in Ref. 5 , D. P. Hardin and P. R. Massopust investigate multivariate FIF f : X ⊂ R n → R m .
In this paper, we give a method of construction of bivariate fractal interpolation functions f : 
where the interpolation points are such that each of the sets
is colinear.
We define w nm :
where the constants a n , b n , c m , d m , e nm , f nm , g nm , k nm are defined by the equations
Analytically, we obtain a n x 0 + b n = x n−1 , n ∈ {1, . . . , N} a n x N + b n = x n , n ∈ {1, . . . , N}
from which we yield
In the same manner, from the preceding equations, we have
and thus,
The constants a nm are called vertical scaling factors. Let 0 < |a nm | < 1. Now define the IFS
We now establish that the above IFS has a unique attractor G, which is the graph of a continuous There exists a unique, non-empty, compact set
We may assume without loss of generality that a, c ≥ 0. Let
The fact that ρ is a metric equivalent to the Euclidean metric, can be easily established. Then
Therefore, w nm , n = 1, . . . , N, m = 1, . . . , M are contraction mappings. Thus, there is a unique, non-empty compact set 
Proof. Let F be the set of continuous functions
, where · ∞ denotes the sup-norm. Hence, F is a complete metric space.
We define T : F → F such that,
We will verify that T is well-defined.
If (x, y) ∈ (x n−1 , x n )×(y m−1 , y m ), there is nothing to prove.
If (x, y) is on the boundary ∂(I n ×J m ) of I n ×J m , then at least one of the following holds true: 
Consider case (i)
In order to show that T f ∈ F, we need to show that the value of T f on each edge of the data, obeys the rule of the definition of F. To see this, let us consider the case when ( 
Similarly, we prove the second claim.
In the special case where λ = 1, we have that f (x n , y m ) = z nm . Hence, f is a polygonal function on the grid, which interpolates the given data.
IfG is the graph of f , we have thatG = 
General Construction
Let {(x n , y m , z nm ) : n = 0, 1, . . . , N, m = 0, 1, . . . , M} be a given set of data. Let the points ( 
Examples
We now use the following data, to construct a bivariate fractal surface, by using our general construction method. The data is given in the following table. The method used for constructing the figures presented here is based on the Deterministic Iteration Algorithm (see Ref. 7 for details). 
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